Abstract lhe High T'emperature Experiment (HTE) is intended to produce temperatures of 50-100 eV in solid density targets driven by heavy ion beams from a multiple beam induction linac [1]. 1'he fundamental variables (particle species, energy, number of beamlets, current and pulse length) must be fixed to achieve the temperature at minimum cost, subject to criteria of technical feasibility and relevance to the development of a F"usion Oriver. The conceptual design begins with an assumed (radiationlimited) target temperature and uses limitations due to particle range, beamlet perveance, and target disassemnbly to bound the allowable values of mass number (A) and energy (E). An accelerator model is then applied to determine the minimum length accelerator, which is a guide to total cost. The accelerator model takes into account limits on transportable charge, maximum gradient, core mass per linear meter, and head-to-tail momentum variation within a pulse.
particle range, beamlet perveance, and target disassemnbly to bound the allowable values of mass number (A) and energy (E). An accelerator model is then applied to determine the minimum length accelerator, which is a guide to total cost. The accelerator model takes into account limits on transportable charge, maximum gradient, core mass per linear meter, and head-to-tail momentum variation within a pulse.
For specified target temperature, T, spot size r and beamlet number N, the particle energy E must lie above a critical value which only weakly depends on A (Ecrit cA ). The minimum length accelerator is associated with the high mass end of this line, determined by a condition on range in the target. Singly charged potassium ions with E = 132 MeV are a good match to an 80 eV temperature.
Target Model
The heated target is taken to be a cylinder of felted Aluminum (p < .1 gm/cm ) with diameter and length equal to the diameter of a focussed beamlet (see Fig. 1 where e a T1-5 is specific energy, S is beam irradiance, and R is particle range. For final temperature If 50-100 eV, forward emitted radiation is the dominant mechanism for energy loss, so the irradiance is set high enough to achieve a balance:
To reach this temperature the specific energy e(Tf) must be supplied. This condition defines a scale time for heating (TH), which we set equal to the beam pulse length It is clear that a reduction in range (measured in gm/cm2) allows a reduction in Tp, which could lead to a savings in accelerator cost. A lower limit on range, R = .004 gm/cm2, is imposed here because stripping of beam ions in the target would otherwise be very incomplete and the energy deposition would not resemble that of fusion driver; the significance of HTE would be diminished. The ions considered for HTE have mass numbers A t 10 to 50 and energy E t 40 to 200 MeV. A good formula for the range of these ions in heated Aluminum is R .004 (E 3/ )/A2 (gm/cm2 ) (4) A second target-related feature which limits the choice of beam parameters is target disassembly. If heating is too slow then there is time for the felted Al to extrude forwards from its enclosure as an expansion wave (see Fig. 2 ). A criterion for avoiding target degradation by this mechanism is that the pulse length be shorter than twice the time required for a sound wave to reach the backside of the (half) If K is sufficiently large (>> 10-4) then a high degree of neutralization must be present during final transport to achieve the desired small spot radius on the target. In this situation the focal system is designed with compensation for high current effects, but it then is sensitive to moderate variations of current within a pulse. A rough criterion is adopted here:
which corresponds to a required charge neutralization fraction f > .7 in final transport, assuming the beamlet cone angle is at the aberration limit 8 = 20 mr. The perveance condition is readily converted to a condition on T, E, A and N by substituting from Eq. (2) for S = NEI /irr2 and 13 = (2 E/mc2)1/2. 
where the units of E, Tf, and r are MeV, eV and cm.
The allowed zone of the E, A plane is shown in Fig. (3 
